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INTRODUCTION.

These notes are based on investigations made l)y the writer at the

Bermuda Biolog-ical Station for Research, Flatts, Bermuda, from

July 7 to August 7, 1903.

I am under oljligations to many of my colaborers in the laboratory

for their friendly assistance, and especially to Mr. Thomas Barbour,

to whom I am indebted for the identitication of many of the iish

which were examined, and without whose energetic and disinterested

help ni}^ list of fish would ])e shorter than it is.

It gives me pleasure also to record my grateful acknowledgments

to the Bermuda Natural History Society and to Doctor Mark and

Doctor Ik'istol for the privileges of the laboratory.

The opportunities for getting material were limited, and, moreover,

much of the material was in poor condition. This was especially true

of many of the small distomes. When it is rememV)ered that the

temperature of the laboratory was not often as low as SO'-' F., day or

night, it will be easily understood that much care was necessary to

prevent the rapid deterioration of material.

While an examination of a greater number of tisli would, without

doubt, add many parasitic forms to the list contained in this paper,

enough has l)een ascertained to ati'ord some data relative to the degree

to which the Bernmda fishes are infested.

So far as my observation teaches, those fishes which are found on

the inner reefs are freer from encysted parasites than are those which

live on the outer reefs and in the deeper waters outside. On account

of the exceeding transparency of the Bermuda waters, sharks, which

are the great disseminators of cestode ova, do not frequent the shal-

lower waters of the shoals. This fact probal^ly accounts for the com-

parative scarcity of cestode larvfe in the fish which were taken on the

shoals. On the other hand, the large groupers and rock fish, all

of which were from al)out l-i fathoms of water on the outer reefs,

were found to harbor numerous encysted cestodes on the viscera, and

especially in the walls of the stomach. A recurring feature in the

Proceedings U.S. National Museum , Vol. XXXIII— No. 1560.

85



86 PROCEEDINGSOF THE NATIONAL MUSEUM. VOL. XXXIII.

larger groupers, hind«, and rock lish was the occurrence of cysts,

inclosing waxy, (U^gcniM'atc tissue in the walls of the stomach. These

cysts are of various shades of brown, from light amhcr to almost

black, and are due, not *^o ('estod(>s alone, but also to nematodes and

acanthocephala.

Lint vfjitih examined J'ur parasites with sumruury of results.

Scicntifu'immeof host.
Commonor local

name of host.

C\il) shiirk

.Si>oltc(l moray .

.

Bony-fish ..

Snake fish ,

Mangrove min-
now.

Honiul

Carcharhiniis p/titya

don (Poey).
Lyrodontis mu r i ii </ a

(Cuvier).
Kl()]).'< .safOMxLinnfBus.

.

Si/iiodun KrtHrwx (Ijin-

nifiis).

Fiindiihis l>< r in ii d :v

(iiinthc^r.

TiilosuruM (tens Lac(5-

pefle.

Hjiporlinniplius utiijas-

riiilas { lianzani).
Athi riiiii liairhigtonen-

sin (ioode.
Sphyrxna sphyrxna

(Linn!«us).
Hdlocfidrvs^ aarcvxionis

Oshcck.
Uj)i'7H'iis III (ica/at iin

(Hloch).
I

Scnold diiiiii I i/.i (Risso) Amber, Jack

Half-beak .

Fry

Barracuda.

Squirrel . .

.

Goat fish...

Bci-idlii J'iKriiitit (Hlocli)
Scridlit Jdlritia Cuvier

iiiid \'alcnciennes.
Tiiic/i II raps rrnmenoi)-

lliii/iinis Hloc'il.

JSoiliiiinifi fiili'iis puiic-
tiitiis ( Liiin:eus).

Kpimiilu/us ittriatu .s

Hloch.
Epiiiei>hclu» macidosus

Cuvier and Valen-
ciennes.

lip in rphel u, k morio
((Uivier and Valen-
ciennes).

MII
ct crop rmi iipiiii

(Blocli).

Bonit(
Bermuda .salmon

.

Big-eyed scad . .

.

Cony

Grouper, Hamlet

Hind

Deer llaiiilcl

Kock lish ....

Pariint/iius fnrrifrr
\

Barl)er fish

(Cuvier a"n<l Valen-
ciennes).

Priacanthus arenatns ,

(Cuvier and Valen-
|

cicnnes).
\

Nromicni.8 i/ r i s r ii .-i Gray simpiicr.
(Ijinnjvus).

Neoni:i')iiiiai>o(iiis(\\'ii\- School master,
baum).

Ncomai'iiis sfyvaii r i k ' Silk suajipcr.

.

(LinnaHis).

Neomxnin li a s t i n g ,s /

Bean.
Neomtrn in, sp

Oriinriix c /(, r ii .s u r u n

(Hloch).
/Ill III II Ion macrosto-

iiiaiii Giinther.
Hivmultm Cdrhnnariii in

Poey,

Black -fin ncd
snapper.

WI) i t e - w a t c r

snapiier.
Yelting

Streaked (JrunI

Black Grunt

-f +

few.

6

-f-

few.

few.

Ff)od notes.

Fragments of lish in

stomachs.

Small tisli in stomach.

Small fish (fry).

Green algte.

Young gastropods
and cop('|)ods.

Fisli.

Small crustaceans.

Fragments of crusta-
ceans and annelids.

Fish.
Small fish.

Fish.

Crustaceans.

Fish and crabs.

Fish, crustaceans, an-
nelids.

Fragments of Crusta-
cea and jaws of
squid.

Fish; and fragments
of mollusk shells,
probably from intes
tines of fish.

Gloliigcrina, spic\ile-

of spdiiKe, sctie of
annelids and shells
of a small pleropod.

Fisli. crustaceans and
annelids.

Fisli and crabs.

Fish, mussel, and bi-

valve and univalve
shells.

Crustaceans and small
lamellibranchs.

Crustaceans.

F'ish

.

Annelids and ophi-
uruns.

Fragments of small
lish and algse.

Fre(iuent or many. f -)- Nimierous.
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JJxl iif fixli e.raiiiiiu'd for pin-dsili.s iritli ,s.i iiiiiki r;/ of residln —(
'out iniicd.

Ha'mulon flaroUnrdliiin
( Desniart'st )

.

Bailiijittoma .^ln<ili(iii

(Li'iiiiii'U.M).

('a (a III ti n ('(I In in ii .<

(Cuvier iiiui N'alcii-

iMi'iiiies),

Dililiuliiii surgiis (Lin

Ki/plinsiis s r c t n I r i .r

'( liilllKVUHl.

EiiiiDiiiarciitniK j'n.ti-iix

(('iivier iiiiii ViiU'ii-

cit'iiiieH).

Abii'lrfiiiif n a .c a I il i

s

(
Liiiiia'iis).

l.iir/iiiiiliiiiiniti iiiiixiiiiun

(Wiilliimiii I.

llitrpi riij'ii ( l.iiniii'Us).

Iriilio railidtiis i Liim
Uills).

YiMlow Orniit . .

.

While (liuiit

I'liruy

Urciiiii

('liiil>

1! Ill w II -((icl<eVl'

I'ilol.

Cow I'i'.ot

Hog fisli

Spiinlsh Ildglish.
Hluclisli

Iridiohivillitliiy {Wocb) Sliiipcr)- l>icl.

Scarug vc-tula (Blocli
i

I'lnrnl-lisli.

and Schuoider).

C'li.r t Dclo n occllaliis
\

Kour-cvi' .

.

Hloch.
Chivtodaii. xp

j

IJiitler-fi^li.

Ans/fJichlliys ciliar i s \ AmkcI lisli .

(Linnsens).

Tent II in rcKiulcuK

( Bloc'h and Schnei-
der).

Teiithis hepatus l>inn-
ivns.

Hal isles carolinnisis
(imelin.

Balisles velula Liiin-

.'fUS.

Blue TiniK'.

Doctor fish

Turbot ....

l.dcloph ri/s trii/diiiis

Linna'iis.
Lactophiys triromis Ciiwfish

Linnanis.

(!dhiii>:!t(iii(irdfi>rCn\'ieT (iol).v

ami X'aleiiciennes.
;

Sdldriirlilhi/s lexlUis
j

Molly Miller.

Quoy and Gaimard.

IJastunl Tiirbot...

Cuckold.

1

+ t-

Few.

2

157

Food notes.

Crustaceans, annelids,
green algie, a n d
broken shells.

Fragments of orabs.

Cnihs and mussels.

Fish, crustaceans,
broken mussel shells,

tests and spines of

HyU, un'hins, stems of
hydroids, green al-

g!c, small univalve
molluslisand sand.

Vegetable' debris.

Small c r us tac eans,
l)ryozoa, foramini-
fera, alga', sand.

Vegetable dijbris.

Mussel shells, sea-
weed and sand.

Large numljcrs of

crushed shells of

gastropods and bi-

valves, and tests and
spines of sea-ur-
chins.

Shells and by.ssus of
mussell, annelid,
spine of sea-nrcliin.

Stomach and intes-

tine filled with
crabs, univalve
shells, sea-urchin
si)ines, seaweed, and
sand.

Algie.

Fragments of lish.

.Mimeutury canal
filled witli a red
sponge; a few an-
nelids; bryozoa, a
small mollusk shell
and seaweed.

Broken shells, mainly
Serpula, tubes and
s ma 1 1 gastropods,
liryozoa, sponge,
foraminifera. sea-
weed and .'^and.

.A sc i d i an ( lintiyllo-

idits), algic and sand.
Alimentary canals

crow d e d with
l)roken mussel
shells; seta; of large
annelid.

Fragments of adduc-
tor muscle of a bi-

valvt! mollusk.

Amphipods, mus.sels,

bryozoa, seaweed,
.sand.

Foraminifera,
table dObris.

+ -H Numerous.
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Order ACANTHOCEPHALA.

Repre.sentativt's of this order were found in 11 of tiie 51 species of

fish examined. They belonged to a single species and were immature
and encysted on tlie viscera in all cases, except the rock fish, where

they were also found mature in the alimentary canal. These worms
have been referred to the new species EcJiinorliynclius medius.

ECHINORHYNCHUSMEDIUS, new species.

Plate IV, figs. 21-30.

Type.— Cd.i. No. 5796, U. S. N. M.
Body elongated, nearly linear, diameter greatest just behind l)ase of

sheath, whence it tapers gently to the neck; anterior end of body

slightly deflected in same direction as the proboscis, which is inclined

at an angle of 45"^, more or less, to the axis of the body; anterior end

of body also armed wnth sagittate spines, which, on the concave side,

extend back a distance approximatel}^ one-third the length of the

sheath, and about halt as far on the convex side. The neck is smooth

and conical, its length being somewhat less than its diameter at base.

The proboscis varies from nearly linear to fusiform, with about 22

vertical rows of hooks, and about 20 hooks in one vertical row; hooks

strongly recurved, stoutish, of nearly uniform size and shape, except

at the base, where for about five rows the hooks are smaller than

they are on the remainder of the proboscis. The hooks are deeply

immersed in the cuticle and have strong but somewhat narrow basal

supports; those near the base are about 0.045 nun. in length, others

0.06 mm., spines on l)ody from 0.03 to 0.045 nnn. in length. Sheath

rather slender-fusiform, usually more than twice the length of the

proboscis. Lemnisci long and slender.

In the male the testes are two, small, oblong-elliptical, situated about

the anterior third of the length and separated from each other by a

distance equal to five or more times the length of one. Remainder of

male genitalia simple, consisting of the vas deferens and a long-oval

cement gland neai- the posterior end; bursa laige, oblong, its length

not much exceeding its diameter in mounted specimens which are

somewhat compressed.

The posterior end of the female is rather al»ruptl3' narrowed to a

blunt point which is deflected, in some cases almost at right angles to

the axis of the body.

Dimensions, in millimeters, of a nmie mounted in l)alsam: Length,

42; diameter, anterior 0.75, at posterior end of sheath 1.35, middle of

body 1; bursa, length 1.5, diameter 1.2; neck, length 0.45, diameter

at anterior end 0.37, at base 0.57; proboscis, length 1.4, diameter near

base 0.45, near tip 0.30; sheath, length 3, anterior diameter 0.3, mid-

dle 0.67, posterior 0.3; distance from base of neck to first testis 12;
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distance from first to second testis 6; lemnisci extend about 5.4 back

of posterior end of sheath, diameter 0.15; testis, kMigth 1, diameter 0.5.

Lenoth of female, mounted in balsam, 54; ovarian masses, length

0.3, diameter 0.12; embryos 0.075 by 0.024.

This species is near J^. jnv'sti.'^, in external appeai'ance. )>iit differs in

the greater length of the lemnisci. The genitalia of the male are also

much simpler; furthermore the species which I have found in a num-

ber of the Beaufort iishes and have recorded under the name K jirisfis^

is characterized l)y having a circle of hooks at the base of the proboscis

which are longer than the other hooks.

Adult stage. —The adult worms were found in but one host:

MycterojMrea apiuu intestine.

July 22, numerous. One of the largest specimens, after having

been placed in fresh water, where it became turgid, measured 50 nun.

in length. Among the preserved specimens a male measured 42 mm.
and a female 54 nun.

hnmature stage. —Immature forms, referred to this species, were

found in the following hosts encysted in the viscera:

Bodianus fulvus 2>i(nctatu!<.

July 22, three, on viscera, in thin connective tissue capsules incrusted

with yellow pigment. One was removed from a cyst which was tilled

with dark-brown waxy secretion.

Calainus calamus.

Jul}^ 16, ten, encapsvded on the viscera. When these worms were

liberated from the thin cysts which enveloped them they were col-

lapsed and the proboscides were retracted. Placed in fresh water

they became plump and the proboscides were evaginated. July 18,

two; August 3 and 7, numerous, on viscera and mesentery. Two of

these immature forms were mounted in l)alsam and proved to be far

enough developed to show the rudiments of various organs. The
testes in this case were situated close together and back of the sheath

a distance about equal to the length of that organ. In the female

a small cluster of globular l)odies at the posterior end of the sheath

evidently represents the rudiments of the primitive <^^<^ masses.

The body is largest at the base of the sheath, wdience it tapers each

way. Proboscis slightl}^ fusiform, one side straight or very slightly

concave, the other convex, usually deflected in the direction of the

coiivex side; about 20 hooks in a vertical row and 22 or 23 vertical

rows, those near the base of the proboscis more slender than the

others. Neck smooth and conical. Anterior end of body with about

20 rows of spines. These, on account of the manner in which they

penetrate the cuticle, appear sagittate in front view. Sheath fusi-

form; longer than proboscis; lemnisci appear to bt; long and slender.

Dimensions of female mounted in balsam, in millimeters: Length, 12;
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proboscis, leng-th 1.2, diameter, exclusive of hooks, at base 0.37,

middle 0.55, apex 0.87, length of longer hooks 0.08; length of neck,

approximate, 0.33; diameter of neck, anterior 0.35, posterior 0.50;

sheath length 2.4, diameter, middle 0.63; diameter of body, at base of

sheath, 0.9, near posterior end 0.45; testes al)out equal, length (».l^4,

breadth 0.16.

Epinephelus macuhmis.

July 14, two, from cysts on serous coat of rectum, some dark pig-

ment in cysts. August 3. one, on viscera.

Eplnephelus morio.

July 22, one, on viscera. Dark brown degenerate tis.sue associated

with cyst, also in the cyst along with the worm.

Ep'niepliduti driatuH.

July 16, one, an inmiature female; July 27, twelve, on pyloric cceca;

August 3, numerous on viscera and mesenter3^

Hxmulonjiavollneatam .

Jul}^ 27, one, encapsuled on viscera.

Ladi li (A a Im us inaximus.

August 3, eleven, encapsuled on viscera.

Mijcteroperca apua.

July 21, two, encapsuled on viscera.

Neommnis gyiseus.

July 27, two, encapsuled on viscera.

Neon) mnls hastingsi.

July 27, one, encapsuled on viscera.

Ocyiirus chrysurt/.s.

July 14, six, from serous coat of viscera.

Order NEMATODA.
Nematodes were found in 15 of the 51 species of fish examined.

Immature nematodes, while found in 8 species of tish, were not

abundant in an3^ In man}^ cases they were found to have given rise

to cysts in the stomach wall. All but one of the finds of inunature

nematodes belong to the same species. Nematodes were found in the

muscular tissue of but 1 species of tish, the gar.

ASCARIS, species.

Plate I, figs. l-\b.

Head truncate, lips sc^uarish, no interlips; esophagus long, cylin-

drical, with bulbous base, from which springs a slender and usually

short diverticulum; intestine relatively large with thick sacculated

walls, its div^erticulum short; nearly linear, tapering at each end, and

crossed by exceedingly tine transverse stride and by coarser furrows,
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the latter making- a crenulate outline. The anal papillae are very small

and numerous; the exact number was not determined. Seen in lateral

view there appeared to be about 8 postanal and probably as many as

60 preanal papilhe.

The above description was based on a specimen mounted in balsam.

The teeth and papilhe on the lips were nt)t very distinct. The teeth

appeared to be simple tubercular, and there appeared to be two papillte

on each of the lateral lips.

Postanal region slender pointed. Other details are given under the

several hosts. This ascarid was found in three of tlie Bernuida tishes,

as follows:

Jjodianv-s fulvus punctdt nx.

July 22, one. Dimensions in millimeters of specimen mounted in

balsam: Length, 7; diameter of head 0.12, at base of eso})lK)gus 0.3,

middle 0.3, at anal aperture 0.10; distance from anal apertui'e to pos

terior end, 0.21; length of jaw O.dlo, breadth 0. ()<);• length of esopha-

gus, 1.5, diameter of esophagus, anterior 0.12, middle 0.11, ])ase 0.11;

length of diverticuknn of esophagus 0,33, of intestine 0.1.5.

Epinephelus stria tus.

July 11, live, females, from intestine. These worms were j^ellow-

ish, except at the extremities, where they were translucent white.

The jaws were broader than long, with rather wide transparent borders

and distinct branching pulp. Length, 12 to 11 nun.

Mycteroperca apua .

July 21, one, male; length in balsam, (S mm. The postanal region

was rather more slender than in others and the esophageal diverticu-

lum was longer, but still shoi'ter than the esophagus.

IMMATURENEMATODES.

Plate 1, Htr. '1.

These all appear to belong to the same species and are proljably

3^oung stages of the foregoing, Axcarix^ species, from Bodi.anus^ etc.

They are characterized by having a very short diverticulum of the

intestine and a longer and more slender diverticulum of the esophagus.

These inmiature forms were found in the following hosts:

Bodian us ftdrus piincfdtns.

July 22, few, very small. Numerous small cysts containing amber-
colored waxy secretion were found on the viscera of the fish taken on

l)oth the 22d and 23d. These were 0.7 mm. and less, in diameter.

A minute nematode was obtained from one of these cysts.

Eplnep/u'I IIS iiiacidosus.

July <S and 11, one on each date. Dimensions, in millimeters, life:

Length, 5; length of esophagus 0.75, of bulb at base 0.04, of diverti-

culum 0.45; intestinal divei-ticulum ver}^ short, about equal to the
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esophageal bulb; distance from anal aperture to posterior end 0,0'i.

Cysts, usually luuuerous, were found in this host on July 8, 14, 22, 2!),

and Augusts. They were found in the nuiscular coats of the stomach,

and were of various sizes, from CO mm. to t! mm. in diameter. In

all cases they contained wax}^ degenerate tissue which was dark brown

or amber colored. One small cyst, less than 1 mm. in diameter was

found to contain a minute nematode.

EpineplieluM ,sfr!aiu.s.

Cysts like those found in J^J. viacidomis were found in this host on

July 11, 15, 16, 18, and August 3. In some cases the^^ were most abun-

dant in the submucous coat of the stomach; in others they were most

numerous in the muscular coats. In the latter case the}^ were as a rule

in greatest numbers in the pyloric region, where the dark brown,

sometimes almost black, cysts were in sharp contrast with the white

tissue in which they were embedded. They are most alnmdant in the

large groupers, and evidentl}' represent entozoa which have had a

long residence in their host and have either succumbed or migrated.

Myderoperca ojnui.

July 21, two. Large numbers of cysts were also found on the mes-

entery and serous coat of the viscera generally. They contained dark-

brown waxy degenerate tissue, and varied in size from 2 mm. or less

to 20 mm. or more. They were irregular in shape, often nodular,

sometimes flattened. No entozoa were foiuid in them. The smaller

ones are probably due to nematodes, the larger to cestodes.

Ilxinalon carlnmarlurn

.

July 31, one, small.

Iridio vadiatM^.

July 29, numerous, also on July 31, many. These nematodes were

first found in washings from the alimentary canal. It was observed

that there were many small cysts in the intestinal wall, with the usual

waxy contents. Some of these cysts were crushed under a cover

glass and in one of them, a minute nematode, agreeing with the free

specimens, was found.

Neonice.n h ajxxhis.

July 17, two. These worms were active after lying a])()ut ten hours

in water to wliich a little fornuilin had been added.

NeortixnlK (/riseif,s.

Jul}^ 17, one, very small. Dimensions in millimeters, life: Length,

3.6; diameter, anterior, (». 01, middle. 0.07, at anal apertui-e 0.05; length

of esophagus 0.3, of diverticulum of esophagus 0.3, of diverticulum of

intestine (».03.

Param tit oix fiireifer.

July 29, niuuerous, from intestine.
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Upeneiia rnacidatns.

Jul}^ 11, one. This specimen was exceptional in that the diver-

ticulum of the esophaous was longer than the esophagus. The
diverticulum of the intestine was just as long as the basal bulb of the

esophagus.
IMMATURENEMATODE.

Plate. I, fig. ;!.

A fragment of a small nematode from tlio intestine of Ilarpe rufa

is different from the foregoing. The fragment is from the posterior

end. The post-anal region tapers gradually and is slightly arcuate.

Dimensions, in millimeters, alcoholic: Length, 5.25; diameter 0.05,

at anal aperture 0.(»3: distance from anal aperture to posterior

end 0.06.

HETERAKIS FOVEOLATARudolphi.

Plate I, tigs. 5-7; Plate 11, tigs. 8-10.

A small nematode found sparingly in several Bernuida fishes is

referred, with some hesitation, to this species. It agrees ver^^ close!}"

with specimens found at Beaufort. North Carolina, and referred to

this species."

In the use of the generic name Ileterllis in the Beaufort report I

followed Schneider and Stossich. As a matter of fact these nematodes,

while agreeing closely with Schneider's description of If. foreoJata^

are much nearer the type species of tlie geims Dacnltix than they

are to the type species of IleUirikia. The species Dacn'ith exariens

Dujardin is included by Schneider among the synonyms of H.
forcolata.

It would l)e out of place in this paper to enter into a discussion of

nomenclature, and luitil a more detailed study can be made I shall

retain the name used in my Beaufort paper.

Head obtuseh" rounded in front; mouth bilabiate; lips dorsal and

ventral, each with about two small papilhv, and armed with numerous
minute, simple teeth, of uniform size and shape, which make a crown-

like border to the mouth. Neck narrowing behind the head, but

enlarging again gradually, the body remaining nearly linear from the

base of the esophagus to near the posterior end, where it tapers to an

acute point. The anterior part of the body is, in many cases, curved

backward. The esophagus narrows behind the conspicuous pharynx,

then enlarges to the base.

The genital papilhe, so far as made out, are as shown in fig. 7,

namely, six post-anal papilla?, two pairs of which are near the median line

and near together; the other two are situated one on each side of the

median pairs. Lateral to the anal aperture and near to it on each side

« Bulletin, Bureau of Fisheries, XXIV, p. 330, etc.
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are three small papillte near together, and lateral to each of these groups

is a single papilla. Three pairs of pre-anal papilla^ were made out,

the bursa ))eing, on all observed cases, between the two anterior pairs.

The eight papilhe near the anal aperture were less distinct than either

the pre- or post-anal papillae, and were not always clearly made out.

Between the anal aperture and the bursa there are strong diagonal

muscles running from the lateral region medio-caudad. Spicules

about equal.

The tirst sections of a series of transverse sections show the bilabiate

mouth with an elongate aperture (tig. 8). The chitinous walls of the

pharj'nx soon give evidence of a trifid division (tig, 5>). The lumen of

the esophagus biH'omes tri radiate (tig. 10), each of the three divisions

having two semicircular thickenings of the chitinous lining, which indi-

cate the presence of six longitudinal chitinous ridges in the lining of

the esophagus extending from the pharynx to the base. A series of

sections made from one of the Beaufort specimens was compared with

a series made from a specimen from MycteToperca apua^ and was found

to agree.

I have found a nematode at the Tortugas which agrees with this

species very closely.

NOTES ON HABITATS.

DipJodus sargus.

July 13, one, female. Dimensions in millimeters, life: Length 8;

diameter, anterior 0.12, middle 0.3, at anal aperture 0.12; length of

esophagus 0.8; distance from anal aperture to posterior end 0.27;

distance of reproductive aperture from posterior end 3.

Julj^ 14, one, male. Dimensions in millimeters, life: Length 4,

length of esophagus 0.6; diameter, anterior 0.10, middle 0.16, at

anal aperture 0.09; distance of anal aperture from posterior end 0.15;

length of spicules 0.42.

July 24, two, male and female; length in balsam, 3 and 8 mm.

Holocev trus. ascenscionis.

July 31, one, male. This specimen may belong to a different spe-

cies. It was not in good condition, but appeared to agree with those

from Dlplodus^ etc. Transverse sections show the lumen of the esoph-

agus as a narrow slit with nearly parallel sides until near the base,

where it has a tendency to become triradiate.

Lycodontls unoringa.

August 3, one, male; length 5.27 nun.

Mycteroperca apua.

July 2, four; July 22, one.

Neoniaenis griseus.

July 14, four; Jul}^ 27, two; August 3, one.
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HETERAKIS, species.

Plate II, Hgs. 11 to 14; Plate III, tigs. 15 to 20.

This agrees very closely with a form from the liounder."

The body is rather plump, truncate anteriorly, tapering- posteriorl3^

Mouth bilabiate, but in some cases appearing to be obscurel}' trilobed

in dorsal or ventral view. Lips armed with very numerous small

teeth of nearly uniform size and shape, and each provided with about

three papilhe. Diameter of neck but little less than that of the bod}^

but narrowing ^slightly very near the anterior end. The esophagus is

much narrower than the neck. It is largest at the anterior end, where

it expands into the phaiynx. Its smallest diameter is a little in front

of its middle point, whence it enlarges posteriorly, the posterior third

being nearl}' cylindrical. The reproductive aperture of the female is

a little back of the middle. The uterus is voluminous, the eggs being

retained in it until segmentation has begun. Behind the anal aperture

of the female there are two papilla?. The postanal region is some-

what variable in length and is mucronate at the tip.

Transverse sections show that the cuticle is unusually thick, espe-

ciall}' toward the anterior end. The character of the esophagus, as

revealed in sections, is much like that of the preceding species.

These worms have been found thus far widely distributed, but only

in very small numbers.

In Fundulus heteroclitu>< at Woods Hole, Massachusetts, males of this

or a closely allied species were found.* The genital papilla in these

males are arranged as follows: In the postanal region, lateral view,

there are three larger papilhv with three smaller papilhe lateral to

them, the most anterior of the larger papilhe being very close to the

anal aperture and lateral to it. In the preanal region, lateral view,

there are two large papilhe near together a little anterior to the anal

aperture and lateral, two others between these and. the bursa, and two

in front of the bursa, thus making in all twelve postanal and twelve

preanal papillae.

NOTES ON HABITATS.

Haemulori carhonarlum.

July 31, one. Dimensions in millimeters, life, slightly compressed:

Length !; diameter, anterior 0.16, middle 0.40, at genital aperture

(2.25 from posterior end) 0.36, at anal aperture 0.09; distance from
anal aperture to posterior end 0.15; esophagus, length 0.53, diameter,

anterior (pharynx) t>.12, middle 0.05, base 0.08.

«Bull. U. S. Fish Com. for 1899, p. 481, pi. vii, figs. 57-61. See also Bull. Bureau

of Fisheries, XXIV, pp. 325, 390, 392, 412, 414, figs. 24, 25.

&Bull. U. S. Fish Com. for 1899, p. 441, pi. xvii, figs. 207, 208.
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Neoinxnis griseus.

July 27, one. Dimension in millimeters, life: Length 6; diameter,

anterior 0.45, at base of esophagus O.IH), middle 1, 1 millimeter from

posterior end 0.90, at anal aperture 0.22; esophagus, length 1.20,

diameter at anterior end 0.22, narrowing to 0.08 and expanding again

to 0.18 at base.

ICHTHYONEMAGLOBICEPS Rudolphi.

The flesh of two specimens of Tylot^tiru.s acKd, which were examined

on July 16, was found to be tilled with parasitic worms.

These worms were very numerous in both gars, and were most

abundant near the backbone, where they were distributed along the

greater part of the length. The color of the worms was blood-red,

and, since many of them were in tangled clusters, the appearance

which the}^ presented when the flesh was cut open was much like that

of small blood vessels gorged with blood. With some difficulty some

of the worms were extracted whole and found, after killing and

straightening, to be about 80 mm. in length. All that were examined

were females.

While the general color was blood-red, the intestine showed as a

dark-brown stripe. In most cases the uterus was crowded with young,

which were in a state of unceasing activity. The young worms were

characterized by having a few black, granular spots in the middle of

the bod3^ In some of the adults ova, with what were taken to be sper-

matozoa, were seen mingled together in the uterus.

Dimensions of specimen mounted in balsam: Length 55; diameter

of head 0.19; diameter of body nearly uniform, diflerences due mainly

to contraction and pressure from 0.15 to 0.70.

ICHTHYONEMA,species.

Plate I, tigs. 4 and 4o,.

The following notes are made on finds of worms belonging to this

genus, but on account of the f ragmental nature of the material, satis-

factory identifications could not be made:

Ephnejplielxis inaGuloHim.

July 22, fragments from testes; young and ova together in uterus.

Epinephelus striatus.

July 18, one from ovary of large, spent female.

Lycodotitis morhiga.

August 3, one, small, 10 mm., or less, in length; diameter, anterior

0.09; middle, and for ahnost the entire length 0.15; near posterior

end 0.07.
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Mycteroperca apua.

July 22, several frag-ments from testes; intestine (lark-])rown with

elono-jited cells in its wails; ova, but no young, in the uterus; longest

fragment 75 mm. in length.

JVeonixnls, Kj^ccies.

July 27, fragments from ovary; inte.stinc narrow, very dark; young

in uterus still active on the 28th.

Order CESTODA.

Cestodes were found in IS of the 5L species of hsh examined.

There seemed to he a notable scarcity of encysted forms and espe-

cially of the small larvtB known as Scolex p)ol yiiiorpJnts^ which are very

conunon in the alimentary canals of our coast fishes. This may be

explained perhaps by the fact that most of the fish which were exam-

ined came from the inner reef. All the larger fish from the deeper

water on the outer reef, where sharks abound, had numerous cysts on

and in the viscera. Cestode flesh parasites were found only in the gar.

DISCOCEPHALUMPILEATUM Linton.

Plate V, %. 31.

Discocephalum j^ileatum Linton, Report U. S. Fish Com. for 1887, pp. 781-787,

pi. X, figs. 1-7; Bull. U. S. Fish. Com. for 1899, p. 272.

On July 31 seven of these cestodes were found with their heads

eml)edded in the mucous membrane at the anterior end of the spiral

valve of a small cub shark {Carcharhlnus platyodon). These worms
varied in length from 10 to 340 mm. Five of the largest were

attached within a space about 10 mm. square. Oidy two of the strob-

iles were immature. In the longer of the immature strobiles, which

measured 100 mm. in length, reproductive organs were developing in

the posterior segments. In addition to the attached strobiles there

were several fragments of mature strobiles in the ch3de.

The disk-like heads, shaped like a mushroom anchor, were firmly

embedded in tiie submucosa with the mucous membrane closely embrac-

ing the necks. They can not be removed by simply pulling them
away from their lodgment. This would merely break them and leave

the heads securely embedded in the intestinal wall. Indeed, from the

appearance of the pits after the worms have been removed, it seems

doubtful whether they can detach themselves after they have once

gained lodgment. It is probable, however, that they can do so, since

the disk is a very muscular organ and doubtless is capable of assuming

very diverse shapes; besides there is no evidence of degeneration

either in the head or the surrounding tissue, which would be the case

if the heads were permanently attached.

Proc. N. M. vol. xxxiii —07—-7



98 PROCEEDINGSOF THE NATIONAL MUSEUM. vol. xxxiii.

RHYNCHOBOTHRIUMSPECIOSUMLinton.

Plate V, figs. 32-35.

Rynchoborhun. upeciosaiii Linton, Proc. U.S. Nat. Mus., XIX, p. 801-805, \A. lxiv,

figs. 13, 14; pi. Lxv, figs. 1-7; Bull. U. S. Fish Com. for 1898, p. 784; same

for 1899, p. 413, etc.; Bull. Bureau of Fisheries, XXIV, p. 332, etc.

This species was found in live of the Bermuda fishes. It is highly

probable that the adult stage will l)e found iu the cub shark.

NOTES ON HABITATS.

EpinepJielns macidat us.

July 8, one, from cj^t on viscera; cyst thin. 3'ellowish, on account of

the presence of a waxy secretion, length 20 mm.; blastocyst translu-

cent bluish-white, about same length as cyst; larva with triangular

head, and neck enlarging posteriorlv and slightly swollen at the bulbs.

A specimen mounted in balsam and slightl}^ compressed yielded the

following measurements in millimeters: Length of bothria 0.75,

breadth 0.62; length of head and neck 4.5; diameter of neck, anterior

0.1^6, middle 0.67, at bulbs 0.80; proboscis, length 2.2, diameter near

base, excluding hooks 0.054, including hooks 0.078.

Eplnephehifi striatus.

July 11, several long-ciavate cysts on viscera with yellowish- brown

secretion. Two larvte measiu'ed 12 and 20 mm., respectiveh^

July 27, live, cysts on viscera and mesenter}', mostly clavate. Length

of one cvst 25 mm., of the larva 15 mm. August 8, two cysts.

3fycf<roperc(( apun.

July 21 and 22, several clavate cysts from 20 to 25 nmi. in length

on viscera Avith dark-brown secretions.

Neomsen is griseits.

July 27, six cj^sts on viscera.

Neomae.nis synagrin.

July 18, one clavate cyst, length 2<» nun., diameter 5 mm.

RHYNCHOBOTHRIUMSPIRACORNUTUM,new species.

Plate \, figs. 36-38.

Type.-C^t. No. 5797, U.S.N.M.
Head usually broader than long, orbicular or cordate ; both ria lateral

—

that is, coinciding with the lateral margins of tlie body, with raised

borders —neck long, slender, nearly linear, enlarging at base, some-

times appearing to ))egin al)ruptly by an articulation with the head

and usually abruptly larger than the anterior end of the body; pro-

boscides much shorter than neck, with a tendenc}" to coil up into

rather close spirals when everted; sheaths nearly straight, bulbs long-

ovate, retractor muscle attached to posterior end. The hooks are of
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many different shapes and sizes, hut on account of the siniihirity of

the hooks, which make up the several lon<^Mtu(linal rows, the general

effect is that of uniformity and symmetry. There is some resem-

blance in the ai'rangement of the liooks to that of Ii. .s/feclcsioH, par-

ticuhirh' in the case of one of the longitudinal rows, where the small

hooks of which it is composed are placed ])y twos on account of the

lengthening of alternate intervals l)etwcen the hooks of the row. A
characteristic feature of this species is the distinctness of the longi-

tudinal rows of hooks. There was no indication of segments. Dimen-

sions given below.

NOTES ON HABITATS.

Epin('phelus inacnloHUs.

July 29, one clavato cj^st from viscera, length 28 mm. Bothria

with raised borders and I'oticulated surface; neck linear but may
present irreguhirities due to contraction. Dimensions of larva in

millimeters, life: Length 20; bothria, length 0.75, breadth (».60;

diameter of neck, anterior O.-io, at ]>ase O.GO; ])ul1)s, length 1.20,

breadth 0.21. The following additional measurements are from the

mounted specimen: Length 20; head, length 0.00, breadth (bothria

spread apart) 0.90; length of head and neck 5.7; prol^oscis, length,

approximate, 1.05, diann^ter neai" base, excluding hooks 0.036, includ-

ing hooks O.OG. The hooks were denser and longer than in R. specio-

siuii^ and the proboscides coiled into close spirals when everted.

Epinephelus striatus.

July 18, four cysts from viscera. One larva measured HO mm. in

length. In a mounted specimen, the bothria being seen in marginal

view, the length of the head is 0.60, the breadth 0.82 mm. The neck

is linear except in front of the bulbs, where it is swollen, a condition

evidently due to unequal contraction.

Parmithias fureifer,

July 29, four dark-brown cysts of various shapes. One of the

larvae differed from the others in that the outline of the head was

somewhat triangular or cordate instead of orbicular in corresponding

view.
OTOBOTHRIUMCRENACOLLELinton.

Otobothrium creuacolle Linton, Report U. S. Fish Coin, for 1887, pp. 850-853,

pi. xiii, Hgs. 9-15; pi. XIV, figs. 1-4; Bull. U. S. Fish Com. for 1899, pp. 273,

428; Bull. Bureau of Fisheries, XXIV, p. 331, etc.; XXVI, pp. 111-132,

pis. I and 11.

This widely distributed cestode was found in three of the Bermuda
fishes.

Bali fifes carol inevs Is.

July 14 and 22, few on each date from cysts in walls of stomach and

intestine. The cysts were small, oval, white; when compressed they

revealed the larva in its blastocyst.
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Dimensions in millimeters, life: Cyst, length 2.3, breadth 1.12;

length of embiyo 0.1.

Diplodus sargus.

fFuly 14, two cysts inclosed in a inass of hrown secretion on the

serous coat of the viscera.

Ocf/irrus ch/y.si/ru.s.

July 22, few, small, from cy.sts on mescntpry.

OTOBOTHRIUMPENETRANS,new species.

Plate VI, tigs. 39-48.

Olobothrlnm, species, Bull. Bureau of Fisheries for 1904, XXIV, p. .S57, ligs.

102-109.

Type.— Cat No. 5798, U. S. N. M.
Bothria marginal, widel}^ divergent, with pits characteristic of the

genus; neck somewhat elongated, at least longer than the head, stout,

widely flaring and emarginate at posterior end; contractile l)albs

curved, concave on lateral, convex on medial sides, approximate at

their anterior ends but strongly divergent at the posterior ends; pro-

boscides stout and of moderate length; hooks of man}^ ditferent sizes

and shapes, the larger ones strongly recurved with rather narrow,

unsymmetrical base. A few of the slender hooks near the base of the

proboscides are somewhat spirally crooked.

Dimensions in millimeters of alcoholic specimen: Length of scolex

to base of bulbs 4; breadth of head 1.7.5. Another, in balsam: Head
compressed, length 1.12, breadth 1.95; approximate length of probos-

cides 1.8, diameter, including hooks 0.24, excluding hooks 0.15, length

of longest hooks 0.09. In another, length of contractile bulbs 1.35,

breadth 0.55; approximate length of proboscis 2.25.

Blastocyst (plerocercus): Elongated, white, very irregular in shape;

one, somewhat contracted, measured 25 mm. in length.

NOTES ON HABITAT.

TylfmiiTvs acus.

Blastocysts very numerous in the flesh of each of two gars, July 16.

These were generally distrilRited in the muscles of the back and sides,

but were most abundant along the dorsal region; a few were found in

the peritoneum. They were all relatively large, white, and very active,

even after they had been in sea water for several hours.

TETRARHYNCHUSBISULCATUS Linton.

Rhynchobothrium bimlcatuiit Linton, Report U. S. Fish Com. for 1886, pp. 479-486,

pi. lY, figs. 9-23.

Tetrarhynchns hisulcatus Linton, Report U. S. Fish Com. for 1887, pp. 857-861,

pi. XIV, figs. 10-12; pi. XV, fig: 1; Proc. U. S. Nat. Mus., XIX, pi. lxvi, figs.

11-15; XX, pp. 452; Bull. U. S. Fish Com. for 1899, pp. 272 and 414, etc.;

Bull. Bureau of Fisheries, XXIV, p. 383, etc.
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Found in two of the Bermuda fishes.

Ballstes vetula.

July 27, one, from C3^st in intestinal wall. The intestine of the fish

was thickly beset throughout its length with chalky c^'sts. A number
of these cysts were removed and left over night in sea water. A^'hen

they were examined the following morning nothing was found in them
but a pulpy, granular mass. The larval tetrarhj^nch was found free

in the dish with the cysts. The scolex was still active, the bothria

constanth' changing their shape, and the proboscides at frequent

intervals were protruded and withdrawn. This action was somewhat
rythmical. The hooks w^ere characteristic of the species; the collar

was elongated and conical. Dimensions, in millimeters, life: Length

1.8, of bothria 0.75, of collar 1.0.5; breadth of head, maximum 0.60,

of neck, behind bothria 0.52, at posterior end 0.22; diameter of pro-

boscis 0.01.

Paran thias furcifer.

Jul}^ 29, one, from a small degenerate cyst on viscera.

SCOLEXPOLYMORPHUSRudolphi.

Scolex polymorphns Rudolphi, Larval Tetrabothria, Rep. U. S. Fish Com. for

1886, pp. 3-4, pi. VI, figs. 8, 9; Larval Echeneibothria, Proc. U. S. Nat. Mus.,

XIX, pp. 789-792, pi. i, figs. 4-15; Larval G§sto(les, Bull. U. S. Fish Com.
for 1899, pp. 270-284; p. 413, etc.; Bull. Bureau of Fisheries, XXIV,
pp. 332, 333, etc.

Found in three of the Bermuda fishes:

Ahudefdvf mMitilis.

July 31, few, in alimentary canal. They were small, the bothria

without costaj. There were two red pigment spots in the neck and

numerous calcareous bodies in the parenchyma. Length 0.00, breadth

0.27 mm.

Ep inephelus niaeulosus.

July 8, two, in intestine, small; prominent terminal sucker; bothria

without costa? and no pigment in neck. Length 0.9, breadth 0.2 mm.

Ephicphelus str!at uh.

July 11, about 60 found after going* over washings from the

alimentary canal of three large groupers several times. These were

small, with two red pigment patches just behind the head, and no

costge on the bothria. In contracting there was a tendency to lengthen

the posterior end of the bod}' into a slender, pointed tail, the head,

at the same time becoming nearly globular. Most of them, when
contracted, are transversely wrinkled. A contracted specimen was

0.6 mm. in length and 0.1 mm. in breadth. August 3, two cysts on

viscera.
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LARVAL DIBOTHRIA.

Cestode larvae, which appear to belong to the genus Dibothrium,
were found in three of the Bermuda fishes.

JBodianus fulvus punctatus.

Jul}'^ 23, fragment. This specimen was finely and transversely

wrinkled and the parenchyma contained numerous calcareous bodies.

It resembles the posterior end of an immature Dibothrium.

Eiqjoin acen trus /use us.

July 11, one. This specimen was exceedingly variable in shape,

and there were no definite organs. The anterior end was densely

covered Avith short spines, and there was an aperture in front into

which the anterior end of the bod}^ could be inverted. As the worm
became quiescent under the cover glass the anterior end was perma-
nently retracted and the worm assumed a vase shape.

Paranthias furelfer.

July 29, numerous cylindrical cysts, most of them dark brown, and
some of them degenerate. One of the larger cysts measured 22 mm. in

length and 2 mm. in diameter. The larva measured 14 mm. in

length and 1.5 mm. in diameter. It was corrugated transversely,

slightly inverted at the anterior end and had a small pore at the pos-

terior end. There were numerous calcareous bodies in the paren-

chyma. The smaller cj'sts were from 3 to 5 nmi. in length.

In one of the larger specimens numerous glandular bodies were
seen. Similar structures have already been noted by me." These

structures have been made the subject of special inquiry by Pintner.*

The generic character of these larvi^e is uncertain.

CESTODELARViE, CYSTS, ETC.

Larvae too innuatuie for identification and C3^sts with indefinite or

indeterminable contents are here noted:

Hathystoni a strlatuvi .

July 17, one blastocyst from viscera; too immature for identification.

H3e,mulo7i fldvolineatwin

.

eFul}^ 27, one cyst with blastoc^^st, but no larva recognizable.

Neomsen is synagris.

July 18. Aml)er-colored cj^sts of uncertain origin, with waxy con-

tents, were found in the stomach wall of the largest fish of the three

examined. These cysts ma}^ be due to nematodes.

Ocy lines chrysurus.

eluly 7, one small blastoc3'st, white, variable, but for the most part

P3a'iform; no larva in it. Length 1.5 mm., breadth 0.15, tapering to

0.05 mm.

«Proc. U. S. Nat. Mus., XIX, p. 797, pi. lxiii, figs. 14, 15; Bull. U. S. Fish Com.
for 1899, p. 300, fig. 100.

6 Sitz. d. k. Akad. d. Wissensch. in Wien, CXII, Abt. i, July, 1903.
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Order TREMATODA.
Trematodes were found in 29 of the 51 species of tish examined.

In many cases only one, and often but veiy few, of a kind were found.

In other cases the material was in poor condition, so that identitication

was not possible.

I have employed the old generic name Dtstomum^ but in those cases

where the form couUl ])e identified hy the use of Pratt's Synopsis I

have added the new generic name. Since manj' of the forms which can

not be referred to any genus in Pratt's Synopsis were represented by a

single example, or at best by few, and they in poor conditicni, it has

seemed l>est not to burden the nomenclature of helminthology with

any new generic names at present.

ENCOTYLLABE,species.

Plate VII, tig8. 49-53.

A single specimen from the gills of Cahiiinix eahainoi, 'l^uly 1<). is

referred to this genus.

Body elliptical, flattened; posterior sucking disk joined to the l>ody

by a stalk, provided with two hooks but without radial ridges; two

anterior suckers, which were circular in the living but elliptical in the

preserved specimen. The anterior end is provided with numerous

small lobes, wiiich probably represent two lobate antero-lateral pro-

longations of the body with lobulate borders. The genital aperture

is on the left side of the median line a short distance ])ehind the

left sucker. The specimen was rolled up when first seen and was too

fragile to allow of satisfactory manipulation.

Dimensions, in millimeters, l)alsam: Length 8; length of body 2.25;

breadth, anterior 0.6, maximum 1; diameter of stalk 0.1; posterior

sucking disk, length 0.45, breadth 0.42: transverse diameter of ante-

rior sucker 0.13; length of hooks 0.8.

MICROCOTYLE,species.

Plate VII, tig. 54.

Body lanceolate, tapering both anteriorly and posteriorly from

about the middle. Vitellaria conspicuous along each margin, and

leaving only a narrow median line, extending the entire length of the

body proper from a point just behind the cirrus.

Dimensions, in millimeters, life: Length of body proper 4. of pos-

terior suctorial part 8.2; breadth, anterior 0.16, maximum 0.6; each

anterior sucker, length 0.09, breadth 0.04; about fifty pairs of poste-

rior suckers, each, length O.OT, breadth, 0.03. An ovum in oviduct

of specimen mounted in balsam measured 0.69 l)v 0.19.
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The above notes were made on a specimen collected from the gill of

0((la/)iu.s calamus, Jul}' 14.

On the' same date another specimen was obtained from the gill of

Diplodus sargus. Only the body was seen, and it was in poor condi-

tion. Dimensions, in millimeters, life: Length 1.5; breadth, anterior

0.12, maximum 0.25; length of an anterior sucker 0.06, breadth 0.04.

The cluster of copulatory spines resembles that of the specimen from

Calamtis.

ASPIDOGASTERRINGENSLinton.

Plate XV, iigs. 98,99.

Asjyklogaster ringens Linton, Bull. Bureau of Fisheries, XXIV, pp. 367, 397, figs.

243-249.

It is possible that either the genus As2ndog aster should be revised

in order to include this species, or, which is more in accord with

present tendencies, a new genus will have to be provided for it;

This species was found in but one Bermuda fish, Iridio radiatus,

from which two specimens were obtained on Jul}^ 31.

These specimens agree closely with forms found in Micropogon
undidatiis and Trachynotus carolinus at Beaufort, and referred, with

some hesitation, to this genus.

The large A^entral disk is elliptical, with about forty-two loculi

around the border, lietween which are marginal sense organs. There

are about eighteen transversely elongated depressions, thus suggest-

ing Cotylaspis^ but there is a low median ridge which divides the

depressions into two longitudinal series of alveoli, which, with the

marginal loculi, make four rows of depressions, a characteristic of the

genus Aspidogaster. On account of the indistinctness of this median
ridge, however, the genus Asjyldog aster offers but an insecure resting

place for this species. The upper lip is trilobed and the lower entire,

or slightly undulate. In the Beaufort specimens the under lip is tri-

lobed. The structure of the head suggests Cotylogasterh\xt there is only

one testis. In these specimens both the head and the conical tail pro-

trude a short distance beyond the ventral disk. Color white, except

in the dorsal region, where the mass of ova impart a yellow color.

Dimensions, in millimeters, of specimen mounted in balsam: Length

2; length of disk 1.77, breadth 0.9; diameter of head 0.42, of neck

0.33; pharynx, length 0.18, breadth 0.14; ova 0.06 by 0.03 and 0.08

by 0.04.

DISTOMUMMONTICELLII Linton.

Plate VIII, fig. 58.

Distomum montkelUi Linton, Proc. U. 8. Nat. Mus., XX, p. 518-520, pi. XLiv,

figs. 2-8; Bull. U. S. Fish Com. for 1899, pp. 451, 478, 482; Bull. Bureau
of Fisheries, XXIV, p. 334, etc., pi. xxii, fig. 158.

This species was found in two Bermuda fishes.
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llycteroperca apna.

July 21, one. Dimensions, in millimeters, life, side view, com-

pressed: Length 1.05; diameter of oral sucker 0.12, of ventral sucker

0.32; ova 0.02 by 0.01.

Synodus saurus.

July 20, twelve. These distomes were collected in the evening

and placed in sea water to which a little formaldehj-de had been

added. They were still active on the following- morning. These

specimens are in agreement with this species in the general character

and relative positions of testes, ovary, vitellaria, and seminal vesicle.

The habit of the body suggests D. Iseve; the testes, also, as in that

species, are situated near the ventral sucker. They appear to be

identical with forms found in Syiiodax fiHena at Beaufort.

Dimensions, in millimeters, life: Length 2.55; diameter of oral

sucker 0.15, of ventral sucker 0.33; ova 0.018 by 0.012.

This species belongs to the family Hemiurinj^, and is near Pro-

nopyge Looss.
DISTOMUMVITELLOSUM Linton.

Plate IX, figs, (io, 64.

Distovium vltellof^um Linton, Bull. U. S. Fish Coin, for 1899, p. 290, pi. xxxvii,

figs. 38-39; p. 416, etc., pi. xxx, figs. 333-340; Bull. Bureau of Fislieries,

XXIV, p. 335, etc., pi. xxiv, figs. 176-178.

This varia))le distome, belonging according to Pratt to the sub-

family I*sil(>><tominai^ was found in five of the Bermuda fishes.

Hafhystoma i>triat>(iii .

fJuly 17, one, small, imperfect.

Bodian ua fulvus punvtatus

.

July 22, one, minute, about 1 mm. in length.

Calamus calamus.

July 14, one. This specimen agrees with this species in the general

arrangement of the genital organs, size of ova, and proportions of the

suckers. The ventral sucker is evident!}^ pushed posteriori}^ ])y the

extreme contraction of the bod}-, since the uterus lies for half of its

length directly dorsal to it. Dimensions, in millimeters, life: Length

1.72, breadth 0.67; ova O.OG by 0.04. In balsam, length 1.40, great-

est breadth 0.60; diameter of oral sucker 0.22, of pharynx 0.15, of

ventral sucker 0.34.

Iieenn\don Jlxwollneatum

.

July 9, four; 31, six. Length 1.35 to 2.78 nun. While agreeing

closely with this species it was noted that on the dorsal surface at

the anterior end there was a slight roughening due to low nodular

projections.

Holocentrus ascenscionis.

July 31, two, length 1.35 and 1.73 mm.
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DISTOMUMSUBTENUE, new species.

Plate IX, fig. 65.

Type.— OAt. No. 57^9, U.8.N.M.

While none of the distomes referred to this species showed as much
of the anatomy as could be desired, they were easily recognized in the

several hosts by the large cirrus and the elongated ova.

An attempt was made to refer them to some genus in Pratt's

Synopsis, l)ut without success.

Bod}^ subcylindrical; ventral sucker larger than oral and promi-

nent; testes two, globular, close together in a medio-dorsal position,

and immediately preceded by the ovary; uterus extending back of the

testes to the posterior end of the ))ody; cirrus robust; genital pore a

short distance in front of the ventral sucker and a little to the left of

the median line; vitellaria confined to a few isolated patches in the

median region of the body near the testes; uterus passing to the left

of the cirrus; ova somewhat elongated; intestinal cseca not clearly

made out, but apparently extending to the posterior end of the body.

The ova are crowded at the posterior end of the body behind the

testes, whence they extend ventrally to a point a little in front oi the

ovary. The longer diameter of the ova is more than twice the shorter.

In a ventral view the apertures of the suckers are seen to be trans-

verse. Dimensions, in millimeters, life: Length 3.60; diameter of

body 0.63, of oral sucker 0.39, of ventral sucker 0.68; ova 0.05 by

0.02. Dimensions of specimen in balsam: Length 2.07; breadth 0.52;

oral sucker, length 0.25, breadth 0.30; pharynx, short-fusiform,

length 0.15. breadth 0.15; ventral sucker, length 0.30, breadth 0.48;

ova, collapsed and crowded, not easily measured, 0.042 by 0.015.

This species was found in four Bernmda fishes.

Calarii us cahnn ns.

August 3, six; August 7, five.

liarpe rafa.

August 7, two. These distomes arc smaller than those from Cala-

mus, but they agree with them in essential particulars; length 1.02 mm.

.

in balsam.

Iridio hivittntHs.

July 9, two, immature. These were cylindrical, slightly arcuate

with prominent ventral sucker. Dimensions, in millimeters, life:

Length 0.6; diameter anterior 0.06, posterior 0.07, at ventral sucker

0.18.

LachnolairiiKS viaxhtuis.

July 18, one, length 1.28 mm.
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DISTOMUMMACROCOTYLEDiesing.

Plate IX, fipr. 66.

One 8pecimen of this di.stome was found in Tent Ji Is hepatns^ August H.

Dimensions, in millimeters, life: Length 4.8; diameterof oral sucker

0.3, of ventral sucker 0.5; ova 0.08 by 0.02.

Dimensions of same mounted in balsam: Length 4.35; diameter of

neck 0.35, of middle of bod}" 0,<)3, near posterior end 0.35; oral sucker,

length 0.24, depth 0.30; diarueter of pharynx 0.12; ventral sucker,

length 0.72, depth 0.54; ova 0.027 by 0.015.

Anterior end white to ventral sucker, back of ventral sucker pink;

yellowish in alcohol.

This distome is referred to the genus Accdculiinii in Pratt's Synopsis.

DISTOMUMNITENS Linton.

Plate X, ti<:s. (17, (>S.

Dhtomum nitens Linton, Proc. I'. 8. Nat. Mus., XX, \>. ^^^.\4, pi. li, tijrj;. 5, 6; pi.

LII, fig. 1.

Two specimens of this distome were obtained, July 16, from Tylo-

surus acus. They were elongated, cylindrical, slightly irregular in

outline, slender, suckers whitish, body orange, neck lighter in color

than the bod}" and concave below ; ventral sucker somewhat prominent.

Dimensions of living worm in millimeters: Length 5; length of

oral sucker 0.30, of ventrd sucker 0.(53; ova 0.028 by 0.014.

No spines w^ere observed on these specimens. The ovary is trans-

versely elongated instead of glol)ular; a seminal receptacle was noted

behind the ovary. Other details are given in the sketch.

Th(\se specimens belong to this species or are near it.

According to the later classitication of distomes I). nitensh&Xongsto

the sul)family Plagiorch/nx^ and probably is near the genus Enodia
Looss.

DISTOMUMGYRINUS,rt new species.

Plate X, tigs. 72-74.

Tyj^e.—C^t. No. 5800, U.S.N.M.

Bod}^ cercaria shape, the tail portion equaling, in some cases exceed-

ing the length of the anterior portion, smooth; intestine not seen;

pharynx absent.

Anterior sucker nmch larger than ventral; testes two, relatively

large, lateral, transverse, beginning behind oral sucker and near it and
extending posteriori}- a short distance back of the ventral sucker;

seminal vesicle in front and to right of ventral sucker, dorsal; ovary

« From the Latin word Gyrinus, signifying a, tadpole.
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behind ventral sucker; vitellaria filling the tail portion and extending

forward on the left side as far as the testes.

Dimensions, in millimeters, life: Length 1.85; length of tail 0.98;

diameter of anterior portion 0.45, of tail 0.18; diameter of oral sucker

0.25, of ventral sucker 0.09. Dimensions of specimen in balsam:

Length 0.98; anterior portion, length 0.88, diameter 0,21; posterior

portion, length 0.00, diameter at middle 0.08; diameter of oral sucker

0.12, of ventral siicker 0.01.

Average of three specimens, in life: Length 0.95; diameter of oral

sucker 0.103, ventral sucker 0.04.

In Pratt's Synopsis this distome appears to be near the genus Euine-

gacetes Looss, but in reality is a very different form from that.

These distomes were found in two of the Bermuda fishes.

Lactophrys trlyo'iius.

August 3, eight, maxinnun length 0.95 nun.

Lactophrys tricornix.

August 1, two, maxinnun length 1.S5 nun.

DISTOMUMLAMELLIFORME, new species.

Plate X, fig. 75; plate XI, figs. 76-78.

Ti/pe.—C^i. No. 5801, U.S.N.M.
Body orbicular, flat and leaf-like, smooth, often broader than long.

Ventral sucker larger than oral, sessile, with circular aperture, rela-

tive proportions of suckers somewhat varial)le, but in alcoholic speci-

mens ventral sucker not twice the diameter of the oral. The average

of four was: Oral sucker 0.075 mm., ventral sucker O.lO mm.
Mouth subterminal, pharynx near oral sucker, globular; esophagus

short; intestinal crura simple extending to near the posterior end of

the body.

Testes two, round, or, under pressure, with undulate outline, situ-

ated behind ventral sucker on opposite sides of the median line and

separated from each other by a space approximately equal to the

diameter of the testis. Seminal vesicle to the right of the ventral

sucker preceded bj'^ the prostate gland and both inclosed in the cirrus

pouch. Cirrus relatively large. Vitelline glands abundant, distrib-

uted throughout the posterior and lateral regions of the body as far

forward as the pharynx. Ovary behind the ventral sucker and between

the testes obsciu-ely lobed. Uterus along median line between testes

and passing to left of ventral sucker, in some cases a little in front,

in others at same level, and in 3"et others a little behind that organ.

Ova relatively few and large.

Dimensions, in millimeters, life, specimen flattened under cover

glass: Length 0.82, breadth 1.20; oral sucker, length 0.06, breadth

0,07; ventral sucker, length 0.15, breadth 0.21; ova 0.075 by 0.036.

Another, length 0.72, breadth 0.65; another, length 1.10, breadth 1.20.
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In Pratt's S^niopsis this distonic comes near tlio oenus Spcvrostoma.

The species was found in three of the Beiimul-.i fishes.

J^alisfC'S c<(r(>linriix!s.

Jul}' 14, otic hundred and (it'ty-one; July 22, two. The sniaHer

specimens were longer than broad, the larger ones were broader than

long. Many were folded by the approximation of the anterior and

posterior ends.

Lacfopli rys 1 ricorn i.s.

August 1, one, circular, translucent-white, vitellaria yellowish.

Dimensions, in millimeters, life: Length 1.78; breadth l.TT; diam-

eter of oral sucker 0.14, of pharynx 0.(»1>, of ventral sucker 0.15; ova

0.058 by 0.036.

Lactop hr[ix tr igoims

.

August 3, one, small. Dimensions, in millimeters, life: Length

0.64, breadth 0.72; diameter of oral sucker 0.07, of ventral sucker

0.12; ova 0.o7 by 0.04. The vitellaria were profuse. The stained

specimen shows the ovary to be trilobed, the anterior lobe projecting

dorsal ly.

DISTOMUMTRULLA/* new species.

Plate XI, fig. 79.

Type.— C^t. No. 5802, U.S.N.jSI.

In Pratt's Synopsis this species fsdls in the genus IlaJlcoindra.

Body pyriform, compressed, densely covered with small, low, round

spines; oral and ventral suckers about equal; phar3Mix equal in length

to the diameter of the ventral sucker, separated from the oral sucker

by a short pre-esophagus, which may become indistinguishable in a

contracted specimen; esophagus short; rami of intestines simple,

apparently extending to near th(^ posterior end of the body; testes

two, near posterior end, diagonal!}" placed and near together, unequal;

cirrus pouch long-clavate, dorsal to ventral sucker and to the left;

uterus between testes and ventral sucker, the thick-walkni and gland-

ular extremity lying beside the cirrus on the left; o\"ary three-lobed,

in front of testes and contiguous with anterior testis and a little to the

right of the median line of the l»od}-; o\a ratlier lunnerous, their

length equal to about one-fourth the diameter of the ventral sucker;

vitellaria diflfuse, filling the posterior and lateral regions of the body

as far forward as the piiarynx.

Dimensions, in millimeters, balsam: Length 1.14; ])readth, anterior

0.27, middle 0.73, near posterior 0.47; oral sucker, length 0.15, ])readth

0.14; pharynx, length 0.12, breadth 0.1 1: ventral sucker, length 0.14,

breadth 0.15; ova 0.042 by 0.027.

From Ocyiinin cJu'y.Knrns.

July 22, three.

"From the Latin word tmlhi, signifying a trowel.
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DISTOMUMLEVENSENI, new species.

Plate XII, fig8. 80-83.

Type.— C'Ai. No. 5S03, U.S.N.M.

Body depressed, linear but with tendencT to l)e inflated in the cer-

vical reoion, wholly covej'ed with minute, low, rounded spines, most
conspicuous anteriorly, but discernible along- the lateral margins to the

posterior end. The oral and ventral suckers are about equal, the lat-

ter situated at about the anterior third or fourth of the length; mouth
subterminal, circular, sometimes with the opening distorted; very short

pre-esophagus; pharynx moderately elongated; esophagus rather longer

than pharynx; intestinal crura extending to ])osterior end of the body.

The testes are nearly equalj slightly lobed in specimens which have

been killed under pressure, unequal, the posterior being usually the

more elongated and lai'ger. In all cases the testes were end to end

and behind the middle of the body; in compressed specimens they are

separated from each other by a short space. The seminal vesicle is

behind the ventral sucker and inclosed in the cirrus pouch, which is

inconspicuous. The cirrus passes to the left of the median line and

opens in front of the ventral sucker a little to the left. The cirrus

was not seen distinctly, l)ut the whole pouch is elongated. Ovary
smaller than testes, irregular oval, or oblong elliptical, or subglobular,

in front of and close to anterior testis, in uncompressed specimens; in

specimens killed under pressure it may l)e separated from the anterior

testis by a space equal to once or even twice the diameter of the ovary.

A seminal receptacle lies close to the ovary and dorsal to it. Vitelline

glands diffuse but presenting some striking variations (figs. 81 and

82); in most cases they fill the greater part of the body l)ehind the

ventral sucker along the marginal region, covering and concealing the

intestinal rami. These glands appear to lie behind the ventral sucker

for the most part, although a diffuse and deeply staining layer, which

may also be a part of this gland, continues anteriorly to the pharynx.

The uterus is in front of the ovary, the ova being, for the most part,

between the o\ary and the l)ase of the cirrus pouch. The uterus con-

tinues anteriorly beside and to the left of the cirrus to open at the

genital aperture in front of the ventral sucker and to the left. Ova
rather few and large.

This distome, according to Pratt's Synopsis, belongs to the genus

Allocreadlum. It is near the species D. ocuJatuiu Levinsen.

The species was found in two of the Bermuda fishes.

Ejpinephelus onaculosus.

July 8, two; July 29, four. The living worms of the first lot Avere

yellow^ish w^hite with an amber-colored spot between the ventral sucker

and the ovary where the ova la}^; length 2.5 mm., breadth 0.5 mm.
One of these, which had been fixed over the flame and afterwards
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mounted in balsam, had the following- dimensions, in millimeters:

Length 1.8, breadth 0.83; diameter" of oral sucker 0.08, of ventral

sucker 0.08; pharynx, length 0.05, breadth 0.08; ova 0.018 by 0.021.

The specimens in the second lot present considerable variation in

size and proportions. Three of them agree fairly well, the fourth is

larger. It was somewhat macerated and consequently was flattened

more than the otiiers when placed under th(^ cover glass.

jyniiein^'iotix of liiiiKj sj)ecimcih'^.

Length.
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The intestinal rami orioinate at the ventral sucker and dorsal to it.

At their origin they constitute a somewhat convoluted or lobed mass,

from which they contijuie to the posterior end of the body as greatly

int1at(»d, somewhat spiral tubes with very thin walls and tilled with a

clear, structureless, or colloid material. The intestinal rami occupy

the greater part of the body behind the ventral sucker and are very

conspicuous. Both in the living and the pi'cserved material the intes-

tinal rami appear as a series of semitransparent spaces. No genital

organs, even as rudiments, were distinguished.

Tran verse sections reveal the following structure: The epidermis is

underlaid by a thin layer of longitudinal libers. Next within this is

a somewhat broken layer which, from its position, suggests the

rudiments of vitellaria. The remainder of the bod}^ is filled with

parenchyma, as shown in the figures.

Lengths of five living specimens, in millimeters: 2.15; 1.98; 1.68;

1.28; 1.05. (Corresponding breadths: 0.35; 0.48; 0.38; 0.32; 0.27.

Detailed measurements of one: Length 2.15, breadth 0.35; diameter

of oral sucker 0.06, of ventral sucker 0.21. One specimen, which

may be abnormal, had the following dimensions: Length 2.10,

breadth 0.18; oral sucker, length O.OT, breadth 0.06; ventral sucker

not quite definite but appeared to be 0.18 in diameter.

Forms reseml)ling these were found in Coryphsena equisetts and

C. Jdjyp^iTim at Beaufort, North Carolina, and in Breiwortla fi/rannis

at Woods Hole, Massachusetts.

The}^ were found in one of the Bermuda fishes.

Lycodo) I t!s in or !i > ga

.

August 3, eighty-four, in alimentary canal. Most of these speci-

mens were found in washings from the intestines. A few cysts under

the serous coat of the intestine were opened, and from two of them

distomes of this species were obtained. Nothing distinguishable was

found in the other cysts. Thesp cysts were white, rather soft, and

filled with a whitish, granular material.

DISTOMUMTOMEX," new species.

Plate XIV, figs. 94-96.

Ty/?e.— Cat. No. 5805, U.S.N.M'.

Body long and slender, unarmed; ventral sucker near the anterior

end, smaller than oral sucker, with transverse aperture; oral sucker

P3a-iform, the larger end in front, aperture circular and terminal; no

pharynx; esophagus distinct; intestinal rami extending to the posterior

end of' the body; genital papilla prominent, at base of oral sucker on

ventral side, with 2 external apertures; uterus with greater part of

ova at posterior end of body, but opening' at the genital papilla; vas

» From the Latin word tomex, signifying a cord.
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defenis distinct along the median line anteriorally, not so distincth'^

seen near the testes as shown in the sketch. Other genitalia not quite

satisfactoril}' made out. What were taken to be the testes are two

elongated, lobed bodies, one following the other, but diagonally placed,

and situated near the posterior end, but in front of that portion of the

uterus which contains the greater part of the ova. Another organ,

probabl}^ the ovary, lies beside the anterior testis. Clusters of deeply

staining bodies, which extend from about the anterior sixth to a point

a little in front of the middle, ma}^ possibh^ be the vitellaria, although

some of them appeared to be folds of the intestinal rami.

Dimensions of specimen mounted in balsam, in millimeters: Length

12; diameter of anterior projection containing oral sucker 0.14; diam-

eter of body, anterior 0.33, at ventral sucker 0.48; anterior sucker,

length 0.14, breadth, anterior 0.08, posterior 0.06; genital papilhi,

length 0.04, breadth 0.05; ventral sucker, length 0.07, breadth 0.11;

length of esophagus 0.3; distance of ventral sucker from genital papilla

0.46, from anterior end 0.63; ova 0.018 by 0.012. Length of living-

worm 14; breadth 0.2 to 0.5.

From Eplnejphelus striatus.

Jul}" 14, one.

I do not find any distome at all resembling this in Pratt's Synopsis.

UNDETERMINEDDISTOMES.

The following distomes are not given specific names on account of

either the small amount of material in each case or its unsatisfactory

condition.

It is hoped that the notes which it was possible to make, together

with the naming of the host in each instance, will prove to be of use

to future investigators.

DtHtoinvm, species from Serlola fasclata. (Plate VII, figs. 55, 56.)

July 31, two. These worms being immature and partly macerated,

but little of their anatomy could be made out. Testes, two, globular,

near together, one following the other and near the posterior end;

ovary small, globular, in front of anterior testis and separated from
it by a distance about equal to the diameter of the testis. The ante-

rior end of one was retracted, and there was a small mass of black

pigment in each between the oral and ventral suckers. The vitellaria

were not distinct. The character of the intestines could not be made
out. Each of the specimens was linear and smooth.

Dimensions in millimeters, life: Length 3.30; breadth at ventral

sucker 0.40, behind ventral sucker 0.30; diameter of oral sucker 0.19,

of ventral sucker 0.30.

Dimensions of specimen in balsam: Length 2.55, breadth 0.25;

diameter of oral sucker 0.18, of ventral sucker 0.24; distance of ven-

tral sucker from anterior end 0.37, distance of posterior testis from

Proc. N. M. vol. xxxiii— 07 8



114 PROCEEDINGSOF THE NATIONAL MUSEUM. vol. xxxiii.

posterior end 0.22. The pharynx was not visible in this specimen,

but in the other its length was 0.06. In the latter specimen the length

of the oral sucker was 0.16, of the ventral sucker 0.21, whole

length 2.

Distonmim^ species from Angelichthys ciliaris. (Plate VII, fig. 57.)

July 14, two; July IT, two. None of the specimens were in good

condition. The body is subcylindrical and curved ventrally. Numer-

ous dark brown blotches were noted in one. These are conspicuous

in the mounted specimen, and appear to represent the intestines.

Some deepl}" staining granular masses lay near each lateral margin at

about the posterior third. They have the general structure of vitel-

laria. The ova, to the number of about two hundred, lay between

these bodies.

Dimensions in millimeters, life: Length 2.16, breadth 0.7; suckers

near together and about equal, the anterior 0.18 in diameter; ova 0.030

by 0.014. Length of another 1.65; breadth 0.42.

Distomum {Lecithocladium)^ species from Seriola dumerili. (Plate

VIII, figs. 59, 60.)

July 16, nine; July 24, one. Body cylindrical, finel}^ ringed, a

character which may disappear when the specimen has been for some

time under slight pressure; posterior end of body retractile; neck

cylindrical, very contractile, with a tendenc}' to arch; testes close

together behind the ventral sucker, the left a little in advance of the

right; cirrus and cirrus pouch in neck, genital pore just behind the

oral sucker and a little to the left of the median line; seminal vesicle

in front of testes; ovary close behind testes; folds of uterus behind

testes and ovary, passing forward to right of cirrus to the genital

pore; vitellaria tubular, convoluted, on either side of ovary; ventral

sucker much larger than oral, pharynx oval, diameter about equal to

length; rami of intestine extending nearl}^ to the posterior end.

Dimensions, in millimeters, balsam: Length, exclusive of retractile

portion, 1.14, diameter 0.30; diameter of oral sucker 0.15, of pharynx

0.06, of ventral sucker 0.27; ova 0.016 by 0.007.

DistoTmim., species from TeutJds hepatus. (Plate VIII, fig. 61.)

July 21, one and fragment, neither in good condition.

The stained and mounted fragment shows only the following meager

details: Beginning at the posterior end the body is seen to be filled

with ova. A small structure, 0.7 mm. from the posterior end, about

0.2 mm. in diameter, transversely striated, is apparently a seminal

receptacle. At the anterior border of this organ is a cluster of oval

bodies, four or more in number, which may represent a deeply lobed

ovar}^ with lobes 0.1 mm. in length. At a distance 0.6 mm. in front

of these bodies a testis was made out, and beside it the faint indica-

tions of another. About 0.6 mm. in front of the testis a large seminal

vesicle was seen.
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Dimensions, in millimeters, balsam: Length 1.57, diameter 0.52;

oral sucker, leno-th 0.11, breadth 0.12; diameter of pharynx 0.09;

ventral sucker, length 0.35, breadth 0.33; ova 0.018 by 0.009, mainly

at the posterior end of the body. Vitellaria diffuse in median part of

the bod}^; oral sucker retracted, ventral sucker also slightly with-

drawn.

The length of the fragment is 3.75 mm. It represents onlj^ the

post-acetabular region.

Distoinuin^ species from Tylosurus aens. (Plate VIII, fig. 62.)

July 16, one. Color of body orange, neck light orange, suckers

whitish. The bod}" is fusiform, tapering more to the posterior end

than to the anterior. Ventral sucker larger than oral; pharynx sepa-

rated from oral sucker by a pre-esophagus. Ovar}" subglobular,

behind ventral sucker; uterus between ovar}^ and ventral sucker and

passing to the left of the ventral sucker to the genital aperture, which

is in front of the ventral sucker and on the left of the median line.

Vitellaria diffuse lateral and posterior, abundant, extending to ventral

sucker. Testes not clearly made out, but appear to be represented by

a mass of cells behind the ovary. Cirrus and its pouch in front of the

ventral sucker, and to the left. Ova few and large.

Dimensions of mounted specimen, in millimeters: Length 1.77;

diameter, anterior 0.25, at ventral sucker 0.63, near posterior end

0.15; diameter of oral sucker 0.22, of pharynx 0.13, of ventral sucker

0.36; ova 0.07 by 0.01:.

According to the later classification of the distomes this species

probably belongs to the genus Allocreadtimi.

Distomum , species from Chxtodon^ species. (Plate X, fig. 69.)

July 30, two; August 3, four; all the specimens in poor condition,

as if macerated.

So far as could be made out from these imperfect specimens they

have the following characters: Ventral sucker a little larger than oral;

ovar}" with three or four lobes and situated half way lietween the ven-

tral sucker and the posterior end; vitellaria abundant, diffuse, at pos-

terior end and along margins to ventral sucker, overlying other

organs in places. To the rear of the ovary and at its right side are

about nine bodies which appear to be testes. The cirrus and its pouch
were indistinctly seen, but they appear to pass dorsal to the ventral

sucker to open in front of it on the left of the median line. There is

a distinct prostate, with a seminal vesicle at its posterior edge, just

behind the ventral sucker. In a larger specimen than the one

sketched the seminal vesicle is farther back; the ova are rather few,

mostly in front of the ovaiy, but a few are behind it, or at least very

close to it. The uterus passes to the left of the cirrus to open
immediately in front of the ventral sucker, and close to the median
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line. The prostate is at the posterior border of the ventral sucker, a

little to the left.

Dimensions, in millimeters, life: Length 2.25, breadth 0.54:; diam-

eter of oral sucker 0.10, of pharynx 0.06, of ventral sucker 0.13; ova
0.051 b}^ 0.036. Length of smaller specimens 1 and 1.5.

Distoimim, species from Bodianus fiihuis punctatus. (Plate X, fig. 70.)

July 22, one, immature. Dimensions, in millimeters, life: Length
0.0, breadth 0.13; breadth of oral sucker, retracted, approximately

0.12; ventral sucker, length 0.10, breadth 0.12. Measurements of the

specimen in balsam show that the diameter of the two suckers and the

pharynx is about the same, namely O.OT; each a little wider than long.

In the mounted specimen several granular bodies are disclosed which
are the rudiments of the reproductive organs. The anterior end is

beset with exceedingly minute spines.

Dlstontmn, species from Sphyrxna sphyrsena. (Plate X, fig. 71.)

July 17, three, in poor condition, as if macerated b}^ the digestive

juices of their host. The barracuda indeed may not be the proper

final host of these distomes.

-Bod}^ elongated, the posterior half nearly linear, tapering to ante-

rior end; oral sucker lost in all the specimens; pharynx preceded by
a pre-esophagus and about two-thirds the size of the ventral sucker.

The ventral sucker and its aperture longer than broad. Testes two,

oval, on median line, separated from each other by a distance slightly

less than the length of one, the posterior testis situated at about its

own length from the posterior end of the body. Ovary globular and

placed in front of the anterior testis, from which it is separated by a

short interval. Vitellaria diffuse, posterior and lateral, extending

forwards to a point about 0.7 mm. behind the ventral sucker. Faint

indications of a seminal vesicle were seen behind the ventral sucker,

and of a setninal receptacle in front of the ovary. The ova are rather

large and numerous, the body being crowded with them for a distance

of 3.75 mm. in front of the ovary.

Dimensions in millimeters of specimen mounted in balsam: Length

15; maximum diameter, at posterior testis, 0.*J6, at pharynx, 0.33;

pharynx, length 0.33, breadth 0.25; ventral sucker, length 0.15,

breadth 0.37; distance of pharanx from ventral sucker 1.8; distance of

posterior testis from posterior end 0.9; posterior testis, length 1.05,

breadth 0.60; anterior testis, length 0.90, breadth 0.54; distance

between testes 0.67; diameter of ovary 0.30; distance of ovary from

first testis 0.91; ova 0.06 by 0.03. The anterior end was macerated

and drawn out into a slender thread, the oral sucker being lost and

the pharynx about 0.75 mm. from the anterior end. On account of

the macerated condition of these distomes the absence of spines is

without sitrnificance.
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Dlstomicw, species from Ballstes cHToUnendH. (Plate XII, tii^. 84.)

July 14, three. Bod}" thickish, depressed, covered with spines which

are low and rounded in front, dense on head and anterior part of

body, less dense posteriorly. Ventral sucker larger than oral; mouth

subterniinal; esophagus none; intestinal rami broad and extending- to

posterior end of body; testes two, close together, one in front of the

other, about halfway between the ventral sucker and the posterior

end, not lobed; ovary subglobular, in front of testis, near and a little

to the right; uterus in front of testes passing to the left of the ven-

tral sucker to open in fiont of it and a little to the left. Cirrus and

its pouch very indistinct. Seminal vesicle in front of ovary and

behind ventral sucker but not clearly shown. Cirrus dorsal to ventral

sucker and on left side. Vitelline glands diffuse, posterior and

marginal, covering and hiding other organs and extending in front

of ventral sucker. Ova relatively few and large.

Dimensions, in millimeters, life. Length 8.15; breadth 0..56; diam-

eter of oral sucker 0.22, of pharynx 0.15, of ventral sucker 0.15; ova

0.06 by 0.03.

In Pratt's Synopsis this species appears to belong in the genus

Halicontetra.

Disfouiuj/i , species h'om Paranthia^ fuvcifer. (Plate XIII, fig. 85.)

July 29, one. Body nearly linear, covered with low, rounded spines;

oral sucker slightly exceeding the ventral; ventral sucker nearl}"

equally distant from the two extremities, aperture transverse; pharynx

large, esophagus distinct, intestinal rami extending to posterior end;

testes two, one following the other, near posterior end; ovary at front

edge of anterior testis; uterus between ovary and ventral sucker;

vitellaria diffuse, posterior and lateral, extending in front of ventral

sucker.

Dimensions, in millimeters, life: Length 1.38; breadth, anterior

0.18, at ventral sucker O.lO; oral sucker, length 0.18, ])readth 0.15;

pharynx, length 0.16, breadth 0.12; diameter of ventral sucker 0.15;

ova 0.05 by 0.036. Same, in balsam: Length 1.28; oral sucker, length

and breadth, each 0.13; ventral sucker, length 0.10, breadth 0.12.

The outline of the testes diti'ers from that shown in the sketch, which

was made from life; each testis is broader than long and the margins

are uneven.

Although the specimen seems to be in fairly good condition and the

testes, ovary, and vitellaria are well 'differentiated ])y the stain, there

is no indication of cirrus, pouch, or genital aperture.

This distome appears to belong to the genus Ihdicoiiietra of the

later classification.
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Distoinum^ species from Salariichthys textilis.

July 16, one. This distome was exceedingly minute. It was inclosed

in an amber-colored, globular cj^st. It was seen while examining

some foodstuff with the microscope. •

Diameter of the cyst about 0.2 mm. The distome was curved in a

horseshoe shape inside the cyst.

Numerous minute spherical bodies, probably concretions in the

excretory vessels, were noted. These concretions measured 0.004 mm.
in diameter.

Distomiim^ species from Teutlds ccerulem.

July 22, one, partly macerated. This distome was stained and

mounted, but is not in a condition to admit of identification or satis-

factory description.

The mount yields a lateral view of the compressed specimen. The
vitellaria are diffuse, not close to the margin, but fflling the interior

of the body from the posterior end to the ventral sucker. The ven-

tral sucker is very indistinct; uterus in front of ovary; ova relatively

few.

Dimensions, in millimeters, life: Length 1.35, breadth 0.83; oral

sucker 0.21, pharynx 0.10, ventral sucker 0.21; ova 0.036 by 0.021.

So far as can be made out, the anatomy bears a general resemblance

to that of D. viteUoHiiiii.

MONOSTOMUMVINAL-EDWARDSII Linton.

Plate XV, fig. -97.

Monostomum vinahedwardsil Linton, Bull. U. S. Fish. Com. for 1899, p. 470, pi.

XXIV, figs. 373-376; Bull. Bureau of Fisheries, XXIV, pp. 379, 410, figs.

220-222.

This species was found in two of the Bermuda fishes.

Neomcen i,s Kynagris.

July 18, fifteen large and two small. Dimensions, in millimeters,

formalin: Larger, length 2.98, maximum breadth 0.98. Smaller,

length 0.57, breadth 0.30.

Ocyurim cliTy^nruH.

July 7, three; July 11, twenty-four; July 22, twenty. Large and

small specimens were found together, as in the snapper.

MONOSTOMUM,species.

Plate XIV, figs. 92, 93.

Three small monostomes, from two Bernmda fishes appear to belong

to the same species. In each case they were in poor condition, being

somewhat macerated.
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Bathy stoma striatum.

July 17, one. Dimensions, in millimeters, life: Length 1; breadth,

anterior 0.22, middle 0.tl:2, posterior 0.15; ova, somewhat variable,

largest 0.018 by 0.011.

HxritAilon fiavolineat uni.

July 31, two. Dimensions of larger, in millimeters, life: Length

1.05; breadth, anterior 0.12, middle 0.31, posterior 0.12; diameter of

oral sucker 0.09, of pharynx 0.03, of genital sucker 0.08; ova 0.018

by 0.011.
GASTEROSTOMUM,species.

Trematodes belonging to this genus were found on two occasions in

the rock fish {Mycteroperca apua), in each case in poor condition.

The relative position of the vitellaria, ovary, testes, uterus, and

cirrus nuich as in G. arcuatu/ji; the vitellaria, however, are more

crowded, in some of the specimens at least, than in that species,

although agreeing closely in number, 28 having been counted in one

and 29 in another. The anterior end is bluntly rounded, and the

anterior sucker is relatively large, as in (J. hacnlatum.

July 21, twenty; length 2 nun., breadth 0.3 mm.; ova 0.021 by (».015

and 0.03 by 0,02 mm. July 22, five; no two alike in shape, but gen-

erally slender; length 0.66 mm., breadth 0.3 nuu.

UNDETERMINEDTREMATODE.

Plate XV, tigs. 100-102.

This is possibly a new genus, related, but not closely, to Pkyllodis-

toiiivm.

Body nearl}' circular, rather thin, with edges folded under. The

neck is subcylindrical and sharply marked off from the body. Ven-

tral sucker larger than oral, with a nearly circular aperture. Mouth
circular, prohal)ly nearly terminal, pharynx not clearly seen and very

small, if any. The intestinal rami are simple and elongated, l)eginning

near the oral sucker and extending to the posterior end, where,

although they were not clearly seen, they appear to meet. The repro-

ductive organs, if correctly interpreted, have the following arrange-

ment: Testes two, transversel}' placed, not granular, but appearing as

crumpled or folded structures; ovary in front of right testis, near it

and ventral; vitellaria two, lobed, immediately behind ventral sucker;

uterus between and behind testes; genital aperture behind oral sucker

at bifurcation of intestine; cirrus and pouch in neck. Ventral disk

nearly circular, marked with transverse lines, and minute longitudi-

nal striffi between the lines.

Dimensions, in millimeters, life: Length of disk 0.75, breadth

0.93; neck, arched and bent ventrally, diameter 0.42, length, esti-

mated, 0.87. Specimen mounted in balsam: Body, length 0.75,

breadth 0.90; neck, length 0.75, breadth 0.36; oral sucker, length
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0.24, breadth 0.27; ventral sucker, leng^th 0.34, breadth 0.30; diameter

of ventral disk 0.58; ova of different sizes, largest 0.042 b}^ 0.015.

This specimen was found in Balistes eai'olineihsis^ 'J^uh' 1^-

PARASITIC COPEPODS.

I am indebted to my friend Prof. C. B. Wilson for the identifica-

tion of the only species of parasitic copepod found.

Lepeoj)htheirus dissrmidatus' Wilson.

Proc. U. S. Nat. Mus., XXVIII, pp. 631-635, pi. xxii. This

species was found on two of the Bermuda fishes.

S^pin eplielus striat us.

July 11, two; July 18, two. Found only on the large groupers.

Myderoperca apua.

Five specimens collected by Mr. Louis Mowbray, St. Georges,

Bermuda.

PARASITIC ISOPODS.

The parasitic isopods ol)tained by me in Bermuda were sent to Dr.

Harriet Richardson, who has kindl}- furnished the following identifi-

cations:

Cymothoa a-strtim (Linnasus).

Mr. Louis Mowbray of St. Georges, Bermuda, brought to the lab-

oratory two isopods, one large the other small. The snrall one was

from the mouth of a fish which was identified by Mr. Mowbray as

Trachurops cruraenopldhahuuH. It was collected on March 6, 1903.

The large specimen was from the mouth of a fish which he identified

as Priacanthus arenatus.

lyvna nana Schoedte and Meinert,

From Athenna harriiigtonensis., July 15, numerous. These isopods

were easily removed from the fish, and they could detach themselves

at will. They were abundant; all that were seen were females with

ova.

JVerocUa acuminata Schoedte and Meinert.

From Lachnolahnus ntaxiinus^ August 3, one, from fin. The speci-

men was a female, length 32 mm., breadth 17 nmi.

Coixdlena, species.

This specimen was brought in with other material collected on a

dredging expedition to the Challenger Banks conducted by Capt.

W. E. Meyer, August 1 and 2. The host was not noted.
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EXPLANATIONOF PLATES.

REFERENCELETTERS USED IN FKRIRES OF THExMATODES.

a. ventral sucker. pJt. phar3-nx.

c. cirrus. ^r. seminal receptacle.

cp. cirrus pouch. sv. seminal vesicle.

e.r. excretory vessel. t. testes.

g. genital aperture. u. uterus.

gs. genital sucker. vd. vus deferens.

L intestine. vg. vitelline gland.

o. ovary. vr. vitelline reservoir.

on. esophagus. rd. vitelline duct.

p. prostate gland.

Plate L

Ascaris, species from Mi/cferopcrca apua.

Fig. 1. Optical section of anterior end shoAving characteristic diverticulum of intes-

tine {id), and of esophagus {od); in balsam; length of esophagus L5 mm.
la. Head enlarged; diameter 0.12 mm.
16. Ventral view of posterior end, balsam; diameter at anal aperture 0.0!) mm.

Immature Nematode from Epineplielns mandim(x.

2. Diagrammatic sketch of anterior end, life.

Iiiniadnre Nematode from Jlavjie rufa.

3. Posterior end; diameter at anal ajierture 0.03 mm.

lelitfn/oiiema, species from Lgcadoidi-t )norbiga.

4. Anterior end, optical section, life; diameter, anterior, 0.09 nun.

4a. Posterior end of same; diameter 0.07 mm.

Ileteratis foveolata Rudolph i

.

5. Female from Diplodas mrgns; lengtli S mm.
5a. Male; length 4 mm.
56. Posterior end of male, lateral view, life; distance of anal aperture from tip

0.015 mm.; au, anal aperture; h, bursa; .s'^*, spicule.

5c. Posterior end of female, life; diameter at anal aperture 0.12 mm.
6. Optical section, balsam, specimen from Lgcodontis vtorhtga; length of esopha-

gus 0.8 mm.
7. Diagram of anal papilla-. The specimen from which this sketch was made

was from N'eomnenis grixeuK.

Plate II.

Ileterak is foveolata Rudolphi, continued.

Fig. 8. Transverse section of specimen from Mycteroperca apua. Anterior end of

pharynx showing beginnings (a a) of longitudinal divisions of esophagus.

The position of the third division will be at the lower end of the figure

where, in this section, a few of the teeth are shown; maximum diameter,

0.13 mm.
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Fig. 9. Transverse section back of pharynx showing structure of esophagus;

diameter, 0.13 mm.
10. Transverse section of esophagus of specimen from Micropogon undulatus,

Beaufort, North Carolina, introduced here for comparison; diameter,

0.08 mm.

Heterakis, species.

11. Lateral view of female from Neoma'nis griseui^, l)alsam; length, 6 mm.
I la. Lateral view of same, enlarged.

116. Posterior end, ventral view of female from Hivniulon carbonariuin.

12. Nearly transverse section of lips showing four of the mouth papillpe and

the teeth; length of section, 0.12 mm. Figs. 12 to 15 are made from a

specimen collected at Beaufort, from the southern flounder {ParaJicJithyx

alhigutlus).

13. Sketch, somewhat diagrammatic, of anterior end of pharynx; breadth of

gap of mouth, 0.11 mm. See fig. 15.

14. Section behind pharynx showing structure of esophagus; diameter, 0.25

mm; a, lateral area; m, muscle cell.

Plate HI.

Heterakis, species, continued.

Fig. 15. Section of posterior end of pharynx, showing the division of the cuticle into

three parts which become the three symmetrical longitudinal divisions

shown in fig. 14; breadth of gap, 0.10 mm.
16. Dorsal view of specimen shown in fig. 11, enlarged.

17. Cross section of anterior end of specimen from Neomsenis grisens, partly

diagrammatic; breadth of section, 0.17 mm.
18. Cross section of pharynx, showing beginning of divisions of cuticle into

three parts; maximum diameter, 0.26 mm.
19. Section a little behind that sketched in fig. 18. Note the very thick cuticle;

pa, pulp of papilla; maximum diameter of section, 0.30 mm.
20. Cross section of esophagus, near base; maximum diameter, 0.14 mm.

Plate IV.

Erhlnorhynchus medius, new species.

Fig. 21. Adult male with bursa everted, from Mycteroperca apua; in balsam; length,

40 mm. b, bursa; eg, cement gland; /, lemnisci; ps, proboscis sheath.

22. Anterior end of female, proboscis and neck everted; length of proboscis,

1.35 mm.
23. Another, anterior end of body partly inverted; length of proboscis, 1.28

mm.; a, spine from body enlarged; actual length, 0.04 mm.
24. Transverse section of proboscis, middle; diameter, exclusive of hooks,

0.4 mm.
25. Same, near base; rm, retractor muscle.

26. Immature male from Calamus calamus; balsam; length, 12 nun.

27. Immature female; balsam; length, 14 mm.
28-30. Hooks from proboscis, enlarged; length, 0.08 mm.
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Plate V.

DiscocephaJum pUeatum Linton, from OxirJiarJihius plntijodon.

Fig. 31. Worms attached to mucous membrane, heads embedded, Ufe; about

natural size.

Rhynchohotliriuin speciosinn Linton.

32. Head and neck of scolex from cyi^t in Epinephelns striatus; balsam; length

to base of contractile bulbs 5 mm.; rh, contractile bulbs; ])S, proboscis

sheath.

83. Posterior end of same.

34, 35. Two views of proboscis; diameter, including hooks, 0.06 mm.

Rhynchohothriiim .ynrdconmtnni, new spet'ies.

36. Head and neck of scolex from cyst in Epinephelus maculosux; balsam;

length to base of Imlbs 5 mm.; a. Posterior end of larva; cb, bulbs;

ps, sheath. .

37, 38. Two viev/a of proboscis; diameter, incjuding hooks, 0.06 mm.

Plate VL

Otohoihrimn penetrans, new sjiecies, from Tylosurus acus.

Fici. 39. Blastocyst (plerocercus), alcoholic; length, 10 mm.
40. Scolex, alcoholic; length, 3.5 mm.
41. Front view of bothria.

42. Scolex, alcoholic; length, 4 mm.
43. Front view of head.

44. Another, with proboscides everted; breadth, 2 mm.
45. Scolex with anterior end retracted; breadth at base of bulbs, 2.1 nun.; ui

balsam; cb, bulb; ps, sheath.

46-48. Different views of proboscides, all near base; diameter, incluiling hixjks,

0.22 mm.
Plate VIL

Encotyllahe, species, from Calamus calamus.

Fig. 49. Ventral view, life; length, 3.5 mm.
50. Lateral view of posterior end.

51. Anterior end, ventral view; in balsam.

52. Dorsal view of same.

53. Posterior end; in balsam.

Microcotyle, species, from .('alamus calamus.

54. Hooks on retracted cirrus highly magnified; in balsam.

Disfomum, species, from Seriolafusciatd.

55. Lateral view; in balsam; length, 2 mm.
56. Ventral view of another specimen; in balsam; length, 2.5 mm.

Disiomum, species, from AngeUchlhys ciliaris.

57. Lateral view, life; length, 1.26 mm.
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Plate VIII.

Distomum monticellii Linton, from Synodus saurus.

Fig. 58; View of specimen, in balsam; lengtli, 2.55 mm.

Disitomnm { Lecithockidinm) , species, from Scriola (himerili.

59. Specimen with tail everted; length, 1.65 mm.
60. Another, tail inverted; length, 1.14 mm.

Distomum, species, from Teidhia lieputus.

61. Lateral view, life, specimen partly macerated; length, 2.55 mm.

Didomiim, species, from Tj/losuruff acus.

62. Ventro-lateral view, balsam; length, 1.77 mm.

Plate IX.

Distomum vitellosum Linton, from Ihvmidou farolineatum.

Fig. 63. Sketch from life, specimen partly macerated; length 2.78 mm.
64. Ventral view of specimen from Calamiix calamus, balsam; length 1.4 mm.

Distomum subtenue, new species, from Calanms calamus.

65. Lateral view, balsam; length 1.5 mm.

Distomum [Accaccelium) macrocoti/le Diesing, from Teuthis hepatus.

66. Lateral view, balsam; length 4.35 mm.

Plate X.

Distomum nitens Linton, from Tylosurus acus.

Fig. 67. Sketch of specimen mounted in balsam; length 4.5 mm.
68. Ventral view of anterior end.

Distomum, species, from Cluetodon, species.

69. Ventral view, life; breadth 0.3 mm.

Distomum, species, from Bodiaiius fulvus punctatus.

70. Sketch from life, anterior end inverted; length 0.9 mm.

Distomum, species, from Splii/rnna sphi/runa.

71. Ovum, alcoholic; longer diameter 0.07 mm.

Distomum gi/rinus, new species, from Lactophrys trigonus.

72. Dorsal view, balsam; length 0.95 mm.
73. Ventral view of another, balsam, diameter, anterior 0.24 mm.
74. Ventral view, life, specimen from Lactophrys iricornis; length 1.58 mm.

Distomujii lamelliforme, new species, from Lactophrys trigonus.

75. Ventral view, balsam; diameter 0.57 mm.



NO. 1560. PARASITES OFBERMUDAFISHES—LINTON. 125

Plate XI.

Dlstomum lamelUforme, new species, continued.

Fig. 76. Ventral view of specimen from 7?rt//s<es oar-o/me^i.s/.s, balsam; l)readth 0.9 mm.
77. Dorsal view, life; length 0.82 mm., breadth 1.20 mm.
78. Ventral view of sj^ecimen from Lactophrijs iricornis, life; length 1.78 mm.

Distomum trulla, new species, fi'om Ocyurus chrysiirus.

79. Ventral view, balsam; length 1.14 mm.

Plate XII.

Dktominn leccni^eni, new species.

Fig. 80. Dorsal view of specimen from Epirtepltelus striatu!^, balsam; length 1.3 mm.
81. Dorsal view of specimen from EpiiiepJtelus vkicuIosuk, balsam; length 1.8 mm.
82. Posterior end of same, showing excretory vessel with muscular bulb; diam-

eter of bulb 0.03 mm.
83. Ventral view of another; length 0.9(3 mm.

Dislomiun, species, from BnUsles caroliiiensii^.

84. Dorsal view, life; length 1.77 mm.

Plate XIII.

Dhtomum, species from Paranlliias fvrcifer.

Fig. 85. Dorsal view, life; length 1.38 mm.

Distomiim fe)ie>ilrafum, new species, from Li/coilontis 7noringa.

86. Ventral view, balsam; length 1.65 mm.
87. Anterior end of same, enlarged.

88. Sketch of a less usual form than that shown in figure 86, life; length 2.4 mm.
89. Transverse section of neck; diameter 0.16 mm. <-ii, cuticle; gl, glandular

layer; Ini, longitudinal muscles; oe, esophagus.

90. Transverse section through anterior part of ventral sucker; diameter 0.18 mm.
/, convoluted beginning of intestine; rs, ventral sucker; other letters as

in fig. 89.

91. Transverse .section, middle of body; transverse diameter 0.27 mm.
/'/, intestine; other letters as in tig. 89.

Pl.ate XIV.

3Ionosfo))uiiii, species, from Balliystoma driatum.

Fig. 92. Dorsal view, life; length 1 mm.

Mouosto)ni(m, species, from Hieinulonjiavolineatum,

93. Ventral view, life; length 1.05 mm.

DiMomwn tomex, new species, from EpinepJielus striatus.

94. Ventral view, balsam; length 12 mm. «', ova; length 0.018 mm.
95. Anterior end of same; diameter at ventral sucker 0.48 mm.
96. Genital papilla; transverse diameter 0.05 nun. c, aperture of cirrus; «, aper-

ture of uterus.
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Plate XV.

Monostomum vlnal-edivardsii Linton, ffom OcijuruR chri/surus.

Fig. 97. Dorsal view, balsam; length 2 mm.

.[spidoga-^fer rivgens Linton, from Iridio radiatus.

98. Dorsal view, balsam; length 2 nun.

99. Ventral view of head and anterior portion of sucking disk, balsam; dia-

meter of head 0.42 mm.

Undetermined Trematode, allied to Pliyllodistomum, from Balistes carolinensis.

100. Ventral view, life; diameter of body 0.93 mm.; d, disk.

101. Same, stained and mounted in balsam.

102. Portion of ventral disk highly magnified; distance between strite 0.015 mm.


